The aim of this research paper is to find the explicit expressions of
Introduction
In 1812, C. F. Gauss (1813) systematically discussed the series
where (a) n = a(a+1) . . . (a+n−1); (a) 0 = 1, which is of fundamental importance in the theory of special functions.
The series is known as the Gauss series and it is represented by the symbol 2 F 1 [a, b; c; x] A natural generalization of 2 F 1 is the generalized hypergeometric function, the so-called p F q , which is defined in the following manner (Rainville, 1971) p F q (a) 
The series on the right-hand side of (2) If p > q + 1, the series never converges except that z = 0, and the function is only defined when the series terminates.
Whenever hypergeometric or generalized hypergeometric functions reduce to Gamma functions, the results are very important from the applications point of view. Thus, the classical summation theorems such as those of Gauss, Gauss second, Kummer, and Bailey for the series 2 F 1 ; Watson, Dixon, Whipple and Saalschütz for the series 3 F 2 and others play an important role in the theory of generalized hypergeometric series. Applications of the above mentioned classical summation theorems are well known now.
Recently good deal of progress has been done in the direction of generalizing and extending the above mentioned classical summation theorems. For this, we refer the papers by Kim et al. (2010) and Rakha and Rathie (2011) .
In our present investigation, we are interested in mentioning the following Gauss's second summation theorem (Bailey, 1964) viz. 
and the Euler's first transformation formula (Bailey, 1964) viz. 
Also, we mention here a transformation formula due to Kummer (1836) viz. 
It is not out of place to mention here that the formula (5) was also independently rediscovered by Ramanujan (Berndt, 1989, Entry 21, p. 64 ).
Further in (5), if we take a = b = 1 2 , we get the following another result due to Ramanujan (Berndt, 1989, p. 96 
1+x 2 1;
where μ and η are defined by μ = Γ 
The result (6) was derived by Berndt (1989) by utilizing Gauss's second summation Theorem (3). Further, in (6), if we replace x by 2x 1+x 2 and using the following result due to Gauss (Berndt, 1989, p. 2) (which is also obtained www.ccsenet.org/jmr Journal of Mathematics Research Vol. 6, No. 3; 2014 independently by Ramanujan (Berndt, 1989, Entry 3, p. 50 ) viz.
twice (for (i) r = m = 1 4 and (ii) r = m = 3 4 ), we get the following corrected result due to Ramanujan (Rakha et al., 2013) viz:
Finally, applying Euler's transformation formula (4) in the right-hand side of (9), we get the following another result due to Ramanujan (Berndt, 1989) viz.
Remark 1 For Ramanujan results (9) and (10) see a note by Rakha et al. (2013) .
It is interesting to mention here that, in 2001, Rathie and Kim (2001) have obtained two very interesting results closely related to the result (8) due to Gauss. Here we will mention one of their results which we will be using in our present investigation:
Very recently, in a research paper (Krattenthaler et al., 2003) , Krattenthaler and Rao developed a technique from which, by using beta integral method, new hypergeometric identities involving one or two variables can be obtained by employing known hypergeometric identities. Using that method, by employing Kummer's formula (5), (by first changing x to −x) Krattenthaler and Roa (2003) have obtained the following interesting identity viz.
for i = 0, ±1, . . . , ±9. Here [x] denotes the greatest integer less than or equal to x and |x| its absolute value. The coefficients A i and B i are given in Table 1 .
Remark 2 For generalizations of other classical summation theorems, see Lavoie et al. (1992 Lavoie et al. ( , 1994 .
The remainder of the paper will be organized as follows. In Section 2, we shall give the generalization of the Kummer and Ramanujan result in the form
As special cases, we mentions, five results including the result (5). In Section 3, we shall mention four results closely related to Ramanujan's result (6) . In Section 4, we provide four interesting results closely related to the result (8) due to Ramanujan and in Section 5, we shall mention 4 results closely related to Ramanujan's result (9).
In Section 6, we shall mention the natural generalization of the Krattenthaler and Rao's result (12) (and also of (13)) in the form
A few very interesting known as well as new results have also been given.
The results established in this paper are simple, interesting, easily established and may be useful.
We conclude this section with the remain that the results presented in this paper have been verified numerically through the computer algebra system MATHEMATICA, a general system of doing mathematics by computer. 
Generalization of Kummer and Ramanujan Result (5)
The generalization of Kummer and Ramanujan result (5) containing 19 results in the form of a single result to be www.ccsenet.org/jmr Journal of Mathematics Research Vol. 6, No. 3; 2014 established is given by
The coefficients C i and D i can be obtained from the Table 1 by changing a to a + 2 j and b to b + 2 j and the coefficients E i and F i can be obtained from the Table 1 by changing a to a + 2 j + 1 and b to b + 2 j + 1 respectively.
Proof.
In order to derive the result (16), we proceed as follows. Denoting the left-hand side of (16) by S , expressing 2 F 1 as an infinite series with the help of its definition, we have
using Binomial theorem and after some simplification
Now, if we use the known result (Srivastava et al., 1985 )
we get after some little algebra
Now, changing k to j + k and using the well known identity
we get after some simplification
Journal of Mathematics Research Vol. 6, No. 3; 2014 Now, summing up the inner series with the help of the definition of 2 F 1 , we have
Now, separating the series into even and odd powers of x and then using the result (15) and using the identity
we get, after much simplification , the right-hand side of (16). This completes the proof of (16).
Special Cases
Here we shall mention some of the interesting special cases of our main result (16). It is easy to see that, if in (16), we take i = 0, ±1, ±2, we get, after some simplification, the following interesting results:
for x ∈ U.
3) For i = −1
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5) For
6) In (17), if we take a = b = 1 2 , we get after some simplification, the Ramanujan's result (6). 7) In (18), if we take a = 
1+x 2 1; 
10) In (21), if we take a =
We conclude this section with the remark that the results (22) to (25) are closely related to the Ramanujan's result (6). The results (17) to (19) and (22) and (23) are also recorded in (Choi et al., 2011) .
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Results Closely Related to Ramanujan's Results (9)
In this section, we shall establish the following interesting results closely related to the Ramanujan's result (9). These are 1) 
2) 
Proof. We shall derive only one result, say (26). Rest can be proved on similar lines. In order to derive (26), we proceed as follows. In (22), replace x by 2x 1+x 2 and after some simplification, we have
( 1+x 2 ) 2 1 2 ;
( 1+x 2 ) 2 3 2 ;
On using appropriate results (8) and (11) for different values of r and m and after some algebra, we easily get the desired result (26). In exactly the same manner, other results (27) to (29) can be established.
Results Closely Related to Ramanujan's Results (10)
In this section, we shall establish the following interesting results closely related to the Ramanujan's result (10). These are
2)
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2 ;
2 ; 
x 4 x 4 −1 9 4 ;
Proof. We shall derive only one of the results, say (30). Rest can be proved on similar lines. For this, if we apply Euler's transformation (4) in the each factors of 2 F 1 appearing on the right-hand side of (26), we have after some simplification arrive at the desired result (30). In exactly the same manner, the results (31) to (33) can be established with the help of the results (27) to (29) respectively by using Euler's transformation (4).
New Hypergeometric Identities
In this section, we shall establish several new identities. The 19 new hypergeometric identities given in the form of a single result to be established is www.ccsenet.org/jmr Journal of Mathematics Research Vol. 6, No. 3; 2014 
for i = 0, ±1, . . . , ±9.
Also, the coefficient C i and D i can be obtained from the Table 1 by changing a to a + 2 j and b to b + 2 j and the coefficients E i and F i can be obtained from Table 1 by changing a to a + 2 j + 1 and b to b + 2 j + 1 respectively.
Proof. In order to establish (34), we proceed as follows. First of all, changing x to −x in (16) and writing it in the following contracted notation
where
Now, multiplying both sides of (35) 
Now, expressing 2 F 1 appearing on the left-hand side of (36), changing the order of integration and summation both sides, which is justified due to uniform convergence of the series involved in the process, we have after simplification
Now, evaluating the beta integral both sides and on the right-hand side using duplication formula for the gamma function and on the left-hand side summing up the series, after some simplification, we arrive at the desired result (34). This completes the proof of (34).
Special Cases
In this section, we shall consider some of the very interesting special cases of (34). These are 
Further, in this if we take a = 
